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OF SURFACE WEATHER OBSERVATIONS 


HOURLY OBSERVATIONS 


Hour.y oteer-n’ioue aregdefined as those record or record-special observations recorded at echeduled bourly intervals. 


DAILY OBSERVATIONS . ’ 


fatly observet‘ous ere selected from all data recorded on reporting forse and combjped inte Dumsary of the Day observations. (Selected fren 
record-spectal, local, summary of the day, remarks, etc.) if. 


DESCRIPTION OF SUMMARIES 


“yechnity each. section te @ brief description of the dats coaprising each part of the Revieed Uniform Sumary of Surfece Weather Obeervations 
aus the maocer uf preseotation. Tebulations ere prepared from hourly and daily observations recorded by stations operated by the U. 5. Sere 
vices end eune Cureign stations using similar reporting prectices. . 
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SNOW OEPTH 
RELATIVE HUMIDITY 
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PART D CEILING VERSUS VISIBILITY S PART & STATION PRESSURE . : a 

SKYCOVER SAA NOT AVAILABLE, SRA LEVEL PREssURe = BATA NOT AVAILABLE 

. STANDARD 3-HOUR GROUPS 


' : of 
All oummeries requiring Siurnel variations sge summarized in eight hour periods corresponding to the following sete of hourly observations) «, 
WUE, 0300-1400, 0600-0800, 090003100, 1200-}400,, 3500-2700, 28Q0-2000,, 2100-200 houra Lowel atentard time. - 


MISSING HOUR GROUPS : 
Sumeary sheets are omitted when stations msintaining Limited observing schedules dia not report certeis three-hour periods for any particuler 


@uth duriog the evatlable period of record. Huch missing sheets are listed below, and ere applicable to all summaries prepared from bourly : 
obdeervations. .o 
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PART A WEATHER CONDITIONS 


Tals summary is a percentage frequency occurrence of Verigque atmoapueric phenceess and obstrustions to visica 
derjvad froa hourly observations, and is presented ts tee tables as follove; : 


1. By month and ennual, sll hours and years combined, 
2. By aoath, all years combined, by standard 3-hour groups. 


4 pereeat value of ".0" in these tables indicates less thea .05 perceat, which is usually only one onqurrenes. 
Tne various phenomena included in each category on the fevws are listed belov: 


Thuaderatoras - All reported occurrences of thunderstora, ternado, end vaterspout. ° 
Rein and/or crizsle - all liquid precipitation, falling to the Ground, not freesing. 


Frees rain and/or freezing driszle (glese) ~ Precipitation fallirg in liquid fora, wut freesiag on, contact 
th an unheated surface. 


wv aas/or sleet (ice pellets) ~ Included are show, saov pellets, sleet, snow ereias, ice erystals, ond ioe 
pellets from Jan 60 and later. (Snow pellets also mows a9 soft heii) a . 


Mehl - Occurrences of hall ead emell hail are included. 
on of observations vith cipitation - Included in this category are the observations wwe 


Pog - Included are fog, ies fog, and ground fogs, : 

Syeke and/or hase - Occurreaces of smoke, haze, or combinations of smoke and hase are included. 
Bloving snov - Occurrences of bloving snow (also drifting snow when reported from non-WRAN sources). 
Dust _ead/or sand - Included are blowing dust, dbloving send, and dust, - 
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Blowing prey - This ites if reported, is not show in & separate category on this form but is ineluded in 
the computation Percentage of Observations with Obstrusticoas to Visioa, below. 3 


Percentage of observations with obstructions to visio& - Taeluded in t ..- category are the observations vher 
ome or more of the above obstrustions to vision occurreé. Since sore thea one type of obstruction may be | 
reported ia the seme opservation, the sums of the dndividusl categories may exceed the nersentage total 
eolugas. Also, elthough precipitation may reduce visibility, it is not considered em oestrustion to visios 
for % es of this sumsry; therefore, the percentage teal of obstructions to vision need not reflect the | 
sc to observations vith reduced visibility. | 
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PART B PRECIPITATION, SNOWFALL & SNOW DEPTH 


This part of the Uniform Summary consists of eight simmaries derived from daily observations as follovs: 


= 1. The first set presents, in three tables, the 


of various deftly smounts of PRECIPITATION, 


SNOWFALL, and SNOW DEPTH. The daily amount sumeary is prepared by month and annual, al) y all years combined, 
and includes percent cf days with measurable amounts; percent of days heaving none, traces, and given 
amounts; and means, greatest and least monthly emounts. (The last three statistics are omitted from the 
snow depth summary becsuse of their doubtful and linited value.) A total count of valid observations is 
given for months and sunual. Stations are included in vhich a portion or all of the period may contain 
months with missing days. This will be noted on the summary pages. A percent value of ".0" in these 
daily amcunt tables indicates less than .05 percent which is usually only one-occurrence. 


© 2. Tne second set of three tables presents the extreme daily amounts, by individual year and math, of 
PRECIPITATION, SNOWFALL, and SWOW DEPTH for the the entire period of 7 of record available. Also provided are 7 
the means and standerd deviations for each month and ennual (all months) and the total valid observation 
count. An asterisk (#) is printed in any year-month block vhen the extreme value is based ca an in- 
complete month (at least one day missing for the month). When a month has valid observations reported 
but no occurrences, zeros are given in the tables as follows: 


EXTREME DAILY PRECIPITATION ".00" equals none for the soath (tandredths) 
EXTREME DAILY SNOWFALL *.0" equals none for the month (tenths) 
EXTREME DAILY SWOW DEPTH =o" squais mone for the month (whole inches) 


3. The third set of two tables provider the total monthly azgounts of PRECIPITATION end SWOWFALL for each year- 
month ond annual. Ales prepared are the means, stendard deviations, and total number of valid observations 
for each uonth and annual (all months). An asterisk (#) is printed in each data block if one or more days 

the seme 


are missing for the month. No occur: ‘ntes for a month are indicated in 


tables above. If e trace becomes the extreme or monthly total in any of these tables it is printed as ; 
“TRACE.” 
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(1) The above studies may also be prepared for stations operating for less then full. months for 
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portions or all of the period of record. This may include stations operating 5 or 6 days a 
week and those with only random days missing. An asterisk (*) in the deta blocks will give 


Snow Depth was recorded and punched eat various hours during the period available from 0. 5. 
operated stations. The hours used by each service for each period are as follows: 


Air Force Stations: U. 8. Navy and iationel Weather Service (USWB) 
Beginning thru 1945 at OSOOLST Beginning thru Jun 52 at 00300NT 
Jen k6-May 47 at 12300MP Jul 52-Mey 57 at 123;00¢r 


Jun 57-present at 1200GMT Jun 57-present at 12000mr- = 
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PART D CEILING VERSUS VISIBILITY 
Fase cumeery 10 cob Peeghs vacecatees Creauanas OASNEAWH SD My vote visibility 16 16 alasses free sere. to” 


equal to or greater than 10 atles, Date are derived from hourly observations, ead three sete of tables ere 
preseuted as follows; 


1,» Aanual ‘- al] yeers and ali hours combined 
2, By month - all years ead all hours combined 
5, By month - by stander’ 35-hour groups 


, 


Que to the cumulative nature of thie presentation, 14 1@ pussible to determine the percentage frequency of 
occurrence for any given limit of ceiling or visloslity seperately, or in coubiuaties of selling me Wil 
bility, The totele progress to the right and dowwagd. Ceiling may be determined independently by re- 
ferving to totals in the extreme right hand oolum, Also, Visibility may be determines independently by 
reference to the horizontal rov of totale at the bettom of the page. The persentage frequency for vhich the 
station was meeting or exceeding any given set of misims may be determined frum the figure at the intersection 
of the appropriate éeiling colum and visibility row. Several examples in the use of these tables are show 
on pages 2 and 5 below, 5 

U. 8. Weather Bureau ané Ravy stations 414 not report eeilings within the range 10,000 fe 

Janusry 1949. Sumearies prepared from date for these etations using the earlier period ans ees seaectee = 
to January 1949 will be modified to limit ceilings to 10,000 feet. Short periods of record prior tu 1oby 

for these stations will be eliminated from the summary. Yor Air Yorce stations, the "no coiling” categury 
includes clear and scattered conditions, and ceilings above 20,000 feet for period through June Lyi), 

Beginning in July 1948 for Air Yorce stations and January 19/9 for UBWB and U. 8. Mavy stations the “no , 
ceiling” category consists of observations with less than 6/10 tutal sky cover and those c-ses where, tute 

eky cover te 0/10 or more, but not more than 1/2 of the sky cover is opaque, 


Beginning in January 1468, METAR stations report visibilities to 6 miles and thes greater than 6 miles. 
Thus, for METAR stutions, the category equal to or greater than 10 miles te not printed {a the tables, 
uniess the summary vas for @ period ending befure January 1968. 

a 2 eo 
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. “a % 


wn e 


EXAMPLES FOR USE OF CEILING VERSUS VISIBILITY TABLES IW THIS TABJLATION 


=a 
| « i ; ; VISIBILITY {STATUTE MILES} 
CHUNG 
eee pas ae aie 
co Se 
SAAS ee ag 
| | a eH Hae a a HY Es 
H 7 
L 
i i 
i 
me 
i 
= 400 | 
= 300) 
i = wold } 
| eo i 


Erariz g1 Read calling velues i= 


ee een ne reer Henne 2 os 
For instence, froa the tebe: “Cetling > 1500 fest = Se-Gh. 


Ciiling > 500-fest = 98.1%. 


-EXAMPLE $2 Head visibilities i of ‘eatiings on Botts Line cynette > 0- Frea the table: 
Visibiii Ley 5 3 ellen = 95M, 
Po optlete n 2 ow te rg, Visthitity > P mites = 55.0%. a he = 
Vintbility > 2 dle = 98.3}. - 
BUAMHLE 2 3 To obtain coxbinutioes of ceiling with visibility, reat figure-at interseetion of the 
tvo categories; i.c.: Cefling > 1500 fect with visibility > 3 miles « = 91.0%, 


TINT 0, aaa 


eon, 


t 


i iI 


ADDITIONAL EXAMPLES 


EXAMPLE # 3 Values belcv minimums stated in the table aay be obtained by subtracting the value given 
in the table fron 100%. 
Thus, to obtain the percentage of observations with ceiling < 1500 feet and/or visibility 
< 3 miles, subtract the value read from the teble at the intersetidon, which is 91.0, 
fron 100.0. The ansver 9.0 is the percentage of observations vith ceiling < 1500 feet 
and/or visibility <3 mtles. 


Likevise, the percentage of observations vith ceiling < 500 feet endfor visibility <1 
mile is 2.6, obtained by subtracting 97.5 froa 100.0. 


EXAMPLE # 5 fo find the percentage of observations falling within the two categories given in exeaple 
above, subtract the value read from the table for the first set of limite frox the value 
in the table for the second set of limits. The difference will be the percent: of 
observations meeting the lover set of limits, but not secting the higher sit of limite. 

- 
The value GLO reed from the table at the tatersection af > 1500 feet itth > 3 ail 
subtracted from 97.4 read from the table et the intersection of > 500 feet with > 3 nile 
is onal to -4—. ‘Thus; 6.4 percent,of the observations seet the criteris: *cglling = 
500 feet vith visibility > 1 mile, but <3 miles; or ceiling > 500 feet, tut < 1509 feet 
with th visibility > 1 nile.” 

Since these tabulitions are prepared in soveral wys including by moRth, hy 3-hoer grocja 4¢ 1s, poesthie 

to determine diurnal veristfions of ceiling and vieiBility limits aa well 4s probabilities of various 

celling-visibility cospinations. 
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US AIR FORCE 


ENVIRONMENTAL TECHNICAL 


APPLICATIONS CENTER 


PART E | PSYCHROMETRIC SUMMARIES 


In this section are presented various summaries of dry- and wet~bulb temperatures, dew points, and relative 
humidity. The order and manner of presentations follows; 


1. Cumlative percentage frequency of occurrence ~ derived from daily observations and presented by month 


2. 


and annual for all years combined. These taoulations provide the cumilative percentage frequency to 


tenths of temperature by 5-degree Fahrenheit increments, plus mean temperature, standard deviations, and 
total number of observations in three separate es ag follows: 


a. Daily maximus temperatures ae 
b. Deily minimum tenperatures oss : 
c. Deily mean temperatures oP 


NOTE: Seginning in January 1964, daily maximum and minimum temperatures are routinely selected from 
hourly 


observations recorded on surface observing forms or from automated data collections for all 
Air Force operated s.ations. For those stations observing less than 24 hours per day, and where maxi- 
mum ond minimus temperatures are required but not recorded, these are also selected from hourly data 
from as early as January 1949 and later. Please refer to notations on sumucary pages and Station History 
for further information on reporting practices of individual stations. 


Extreme values - derived from daily observations with the extreme value selected for each year and month of 
record available. An annual (ALL MONTHS) value is selected when all months for a year have valid extremes. 
Means and standard deviations are computed for months and annual when four or more values are present for 
any colum. Two tables of daily extremes ave prepared: 

NOTE: Direct conversion of temperatuxes from Celsius to Fahrenheit values F 
a. Extreme maximum temperature results in the exclusion of certain values. The conversion method used 
b. Extreme minimum temperatur® at on A to present these data may result in differences not exceeding + 1 F 


a from directly converted values but excludes no Fahrenheit values. 
NOTE: The following symbols are used in the extreme data blocks: 


(1) * indicates the extreme was selected from a mont with one or more days missing. 
(2) # indicates the extreme was selected from @ month in which hourly temperatures were available 
for less than 24 hours for at least one day in the month. 


Continued on Reverse 


SE SSIS Sas Se 


ee 


3. 


Bivariate percentage frequency distribution and computations of dry-bulb versus wet-bulb tempersture. 
This tabulation is derived from hourly observations and is presented by month and \@ annual, all hours and 
years combined. The following information is provided: 


a. The main body of the summary consists of a bivariate percentage frequency distribution oy wet-bulb 
depression in 17 classes spread horizontally; if Berg chee intervals of dry-bulb temperature spread 
vertically. Also provided for each of the dry-bulb intervals is the percentage of observations with 
dry-bulb and wet-bulb temperature combined; and again for dry-bulb, wet-bulb, and dew-point tempera- 
tures separately. Total observations for these four items is also provided in two lines at end of 
each tabuletion table, which may be continued on several peges. 


NOTE: A percentage frequency in this table of ".0" represents one or moze occurrences amounting to 
less than .05 percent. 


b. Statistical deta for the individual elements of relative husidity, dry-bulb, wet~bulb, and dew-point 
temperatures are shown in the section at the bottom left of the forms. ‘These consist of the sum of 
squares (X°), suas of values ( 2X), means (X), and standard deviations (0x), The number of obser- 
vations used in the computation for each element is also shown. 


c. At the lower right of the form are given the mean number of hours of occurrence for six ranges of 
dry-bulb, wet-bulb, and dew-point temperatures, end total number of hours possible in the period 
represented. Mean nunber of hours is shown to tenths and indicates mean number of hours per bia ts 
in the annual summary, or mean number of hours per month in the tabulation by month. Es 


NOTE: Wet-bulb temperature usually was not reported prior to 1946. ‘lelative humidity usually was 
not reported prior to 1949, nor subsequent to June 1958; and was computed by machine methods 
for observations recocded during these periods. All values of dew-point temperature and 
relative humidity are with respect to water, unless otherwise indicated. 


Means and standard deviations - These tabulations ave derived from hourly observations and present the 
mean, standard dev: deviation, and total number of observations for the eight standard 3-hour groups, by month 
and anmial and again at the bottom for all hours combined. Records for all years combined are presented 
in the following three tables; DRY-BULB TEMPERATURE, WET-BULB TEMPERATURE, and DEW-POINT TEMPERATURE. 


Cumlative percentage frequency of ccourrence of relative humidity - This summary is derived from hourly 
Observations and presents the cumilative percentage frequency of occurrence of relative nmidity by 
increments of 10% classes, plus the mean relative + iidity and total number of observations in two tables. 
a. Table 1 is prepared by month and anmual, all years combined, with month being the vertical argument. 


b. Table 2 is prepared by month by standard 3-hour groups, with the hour groups being the vertical 
argument and a separate page for each month. All years are also combined for this sumary. 
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PART F PRESSURE SUMMARY 


Presented in this part are two tables giving the means, standard deviations, and total number of observations 
of station pressure and sea-level pressure by month and annual for the local hourly observations corresponding 
to the eight 3-hourly synoptic times GCI. ‘The same computations are also provided at the bottom of the rage 
for all hours combined. All years of data available are combined in both of these tables, although the overall 
period is limited by service as indicated below. 


NOTES: Station pressvre not reported for all services until late in 1945. 
Station pressure reported only at 6-hourly times for Air Force stations from Jan 64 ~ Jul 65. 
METAR stations do not report Sea-level pressure for the period Jan 68 - Dec 70. 

1. Station pressure is presented in the table in inches of mercury. 

2. Sea-level pressure is presented in miliibars. DATA NOT AVAILABLE 

Provided belcw is a scale to convert station pressure values in inches of mercury or millibars to pressure- 


altitude in 1000's of feet. This scale is an - wlarged model of the pressure-altitude scale in the Suithsonian 
Meteorological Tables. 
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